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1 
The object oï the present invention .is an im- 
provement in devices for measuring the Q factor 
of.resonant systems. If is applicable not only to 
the measurement oï the Q factor oï electro- 
magnetic resonating systems such as circuits with 
inductance and capacity, resonant line circuits, 
resonant cavities, but also to the measurement oï 
any system of which the mechanical vibrations 
can be transïormed into electricat vibrations. 
It is known, in order to measure the Q factor 
of an electrical circuit at ïrequencies in the 
neighbourhood oï its resonance frequency, to 
employ the following method: 
The system to be studied is coupled with an 
oscfllator supplying a ïrequency oï instantaneous 
value ), ïrequency-modulated by a periodic volt- 
age of ïrequency F which s low in relation to/. 
The ïrequency ) thus varies periodically in re- 
lation to the frequency F by a quantity ±Ai 
.around a mean frequency )%. 
This frequency )0 can be ruade to coincide with 
the resonance ïrequency oï the system to be 
studied. 
Ths system then begins to oscillate in the 
neighbourhood of ifs resonance frequency and this 
oscillation assumes a maxium amplitude when the 
frequency / passes through the value equal to 
said resonance frequency. 
A very small amount of power is then taken 
in the oscillatory system, which does not appre- 
ciably attenuate it, and in this way a voltage is 
obtained which is detected, and which is then a 
voltage of the instantaneous amplitude of the 
osci]]ations of the system to be studied. This 
function is applied to the amplifier controlling the 
vertical defiection of the beam of a cathode ray 
oscfllograph; this beam is, moreover, horizontally 
defiected at the frequency F, by a voltage in pro- 
portion to rime. The curve appearing on the 
screen of the oscfllogràph gives the image of the 
variation of amplitude of the oscillations of the 
oscfllatory system as a functon of the frequency, 
for the frequencies in the vicinity of the resonance 
frequency )o of said system. This cure is 
the sharper the greater the Q factor of the sys- 
rem. In order fo determine this Q factor .if is 
therefore sufficient fo .measure the difference of 
the frequencies )i and ) which correspond to two 
well-dened points P1 rand P2 of the resonance 
curve. 
The ordinate of these points is chosen so as fo 
correspond to oscillations of such an amplitude 
that the.power necessary fo sustain them is hall 
the power necessary fo .sustain oscillations hav- 
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2 
ing an amplitude ,equal to the .maximum ampli- 
tude of the resonance curve. 
Lu order fo measure this £requency difference 
/2--i the known systems employ a wave-meter 
-5 composedof a second calibrated resonant system, 
of which the resonance frequency can be.caused 
to vary around the value.0. This wavemeter also 
is energised by the .frequency-modulated gener- 
ator, and the voltage on its output is also applied, 
10 after amplification and detection, fo the vertical 
deflection amplifier of the cathode ray oscillo- 
graph, on the screen of which if produces a 
luminous marking which is superposed .on the 
curve studied. 
15 By varying the .timing of-the .wavemeter, the 
displacement of .this marking is effected, and if 
can be caused fo coincide successively with the 
points P1 and P, whfle .reading each rime .on 
the wavemeter the value of the corresponding 
20 frequency. 
A method of this kind is very-rapid, and makes 
if possible theoretically .to measure very high Q 
factors. On the other hand if requires the mark- 
ing which corresponds, on the screen of the oscil- 
25 lograph, to the resonance frequency of.the wave- 
meter, .to be sufliciently fine in relation to .the 
distance between the branches of the resonance 
curve fo be studied. In other words, the Q factor 
of the wavemeter itseIf must be much greator than 
30 the Q.factor which if is desired to measure. 
It is sometimes diflicuit to fuifill this condition, 
particularly.in measurements of very short waves, 
in which a considerable Q factor may be met, of 
the order of several tens of housands; the Q 
35 factor of the wavemeter then runs the risk of 
being insuflicient to permit accurate .measure- 
ment, since the resonance cure of the wave- 
meter would be wider than the curvestudied. 
The object of the present invention is an ar- 
4O rangement making if possible to cause the ap- 
pearance, on the resonancecurve of the system to 
be studied, of a very fine luminous point of which 
the abscissa corresponds to the frequency to 
which a wavemeter is adjusted, fed by the same 
45 source as the circuit fo be studied, in such.a way 
that if is possible, by altering the adjustment of 
said wavemeter, fo shift said point on the curve, 
whfle knowing ai any moment the frequency 
which corresponds thereto. 
50 In this device, the Vehnelt cylinder of the 
cathode ray tube on which the resonance curve 
of the circuit to be studied appears, is polarized, 
so as to suppress the electronic beam for a .cer- 
tain frequency band on either side of .the reson- 
55 ance frequency of the wavemeter, .and to allow 
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if fo pass said frequency; thus a dark area, in 
the centre oï which a brilliant luminous point 
appears, is obtained on the resonance curve oï 
the circuit fo be studied. 
In order fo achieve this result, a device accord- 5 
ing to the invention, comprises a control circuit 
for cathode ray tubes having a Vehnelt cylinder, 
in combination, an element supplied with a 
periodically varying voltage, a differentiating set 
connected fo the output of the element supplied 
with a periodically varying Voltage, the differ- 
entiating set yielding a voltage being substan- 
tially the differential in relation fo rime of the 
voltage supplied fo the element, a phase trans- 
former connected fo the output of the differenti- 
ating set and yielding two voltages being in 
phase opposition fo each other, two electronic 
tubes symmetrically arranged and connected to 
the secondary winding of the phase transformer, 
the tubes being fed by the voltages being in phase 
opposition fo each, other, respectively, yielded by 
the phase transformer, a common anode cir- 
cuit connected fo the tubes, the anode circuit 
'yielding a voltage of constant direction, a source 
of polarization of the Vehnelt .cylinder of the 
cathode ray tube, and a resistance arranged in 
seriès between the source of polarization and 
the Vehnelt cylinder of the cathode ray tube 
and traversed by the anode current of the' two 
tubes so that the voltage drop across the rësist- 
ance charges the Vehnelt cylinder of the cath- 
ode raY tube so as fo pass the cathode beam in 
the absence of a current in the common anode 
circuit of the two tubes and fo stop thesame 
when a current is fiowing in the common anode 
circuit, whereby a mark of extreme fineness is 
produced on the screen of the cathode ray tube. 
The attached drawings, which are fo be re- 
garded as non-limitative examples, permit an 
easier understanding of .the operation of the 40 
device which is the object of the invention. " 
Fig. 1 is a general diagram of one embodi- 
ment of this device; 
Figs. 2, 3 and 4 are diagrams, respectlvely, 
showing the variation as a function of rime of 45 
the Voltage taken ai various points of the System 
according fo Fig. 1; 
Fig. 5 is a view of the figure which may be 
seen on the screen of the. cathode ray tube; and 
Fig. 6 is a wiring diagram of another embodi- 50 
ment. 
In Fig. 1, ! represents the circuit of which the 
Qfactor is fo be measured, and of which the 
resonance frequency is fo; this circuit is coupled 
fo a generator 2, supplying a voltage of mean 55 
'frequency equal to f, frequency-modulated by a 
voltage of frequency F supplied by a generator 2. 
The voltage on the output of circuit  is ap- 
plied fo the vertical defiecting plates 8 of a cath- 
ode-ray tube 4, the horizontal deflection plates 6o 
5 Of which are fed by the voltage ai the fre- 
quency F supplied by the generator 2. The reso- 
nance curve of the circuit  around the fre- 
quency fo then appears on the screen of the 
oscillograph. 65 
The generator 12 is coupled on he other hand, 
.by a coil 6, fo a wavemeter 1 I, of which the reso- 
nance frequency is adjustable in the vicinity of 
the frequency Io. A fraction of the energy de- 
veloped in this wavemeter is applied, via a loop 70 
orcoupling coil 7, or via an antenna (hOt shown), 
't a detector 18, comprising  vacuum tube or 
crystal 8, in series with a resistance 9 shunted 

4 
9 is af any moment a function of the amplitude 
of the oscillations; these oscillations are, as pre- 
viously explained, modulated af the frequency F 
so that the voltage on the terminals of resistance 
9 varies periodically as a function of the rime 
af the frequency F; and it is af a maximum when 
the frequency of the oscillations passes through 
the mean value fo which the wavemeter is ad- 
justed. This variation is represented by the curve 
l0 in Fig. 2. 
The voltage on the terminals of resistance 9 
is then applied fo a differentiating set 14, com- 
prising a condenser I, in series with a resist- 
ance ! 6, foll0wed if need be by one or more ampli- 
1 fier tubes such as I. The voltage on the out- 
put of the set 14 is the algebraical derivative 
in relation to rime of the voltage applied fo the 
input; the variation of this output voltage is 
shown in Fig. 3; it is zero when the input volt- 
20 age is a maximum. 
On the output Of differentiating set 14, the 
voltage is applied to a phase-transformer 15, 
consisting of a transformer 26 with a center- 
tapped secondary winding, or again by an af- 
2.5 rangement employing vacuum tubes. The trans- 
former 26 transforms the voltage applied to its 
primary winding into two voltages in phase op- 
positionl collected, respectively, at the terminals 
  and 28 of the secondary winding. 
30 These voltages are, respectively, applied fo two 
vacuum tubes 19 and 2@ symmetricaily mounted, 
their plate circuits feeding in parallel a resist- 
ance 1 in such a way that the drop of poten- 
tial in this resistance has the saine direction 
35 for the two positive and negative alternations 
of the voltage on the terminals of the secondary 
winding of 26, and that if is zero at the saine 
time as the latter. 
The voltage thus collected on the terminals of 
resistance 21 is represented by the curve of Fig. 
4; this curve comprises 2 peaks, one A corre- 
sponding fo the voltage coming from the tube 
19, the other B corresponding fo the voltage com- 
ing from tube @; these two peaks are separated 
by a point M for which the voltage is zero, which 
point corresponds fo the peak of the curve of 
Fig. 2, that is fo say, af the moment when the 
frequency of the voltage applied to the wave- 
meter passes through the mean value to which 
the latter is adjusted. 
The drop to zero between the two peaks is ex- 
tremely rapid, because the variation of the volt- 
age differentiated by the system 4 is very sud- 
den in the vicinity of the zero value. 
In the example of Fig. 1, the two tubes 19 and 
29 are diodes, and the voltage supplied by trans- 
former 6 is applied fo their cathodes. A po- 
tentiometer 8, inserted in the circuit of the 
source 22 of anode voltage, of which the middle 
point is grounded, makes if possible to adjust the 
operative point of the diodes. 
The voltage in the resistance 21 is aPplied, by 
means of a condenser 24, to the Vehnelt cylinder 
2 of the cathode ray tube 4, and polarizes this 
cylinder so that the beam of said tube is only 
emitted when said voltage is substantially zero, 
and if is extinguished by the two peaks of po- 
tial A and B. 
Thus on the screen of the cathode ray tube, 
in addition fo the resonance curve C of the oscfl- 
latory system to be studied, shown in Fig. 5, a 
very fine brilliant point 5 is observed, cotte- 

.by a condenser 19. sponding to the point M between the two peaks 
The voltage on the terminals of this resistance 75 A and B, surrounded by two dark zones 52 and 



$3, Slctivet.y, corresponding to the said ".two 
leks. 
..By .vrying he resonance frequncy of the 
vemeter ït is posble  sf the point on 
thcve.C,-white reaing the corresponding fre- 
quency on the graduation of the wavemeter. 
e =point being very :fine, the measemn 
my.beïmae wiçh ea accurac. 
-Th-device accoring to the invention has the 
adnte ..of .making it .poible to ajust the 
v6Itages =obtaine t .the outpt:of the wavemeter 
n-of :the ircuitto be measure indeRendently 
f :eh :0ther, sai v0ttages actif, resctively, 
on :the britHance f the tuminous point on the 
screen,.and on the vertical eflecting Ofthe cath- 
ode-y. e rest is that the adjustment of 
the vemeter .caot react on the shape o .the 
cveo resonance o the Circuit studie, wh:ch 
eus great flexibflity.of ajustment. 
ig. 6 shows, by way of example, a modifled 
bodment of the device accoring to the in- 
vtion, in wch the two tubes, 9 and 29, are 
trioes-formi pa Of a cla B ph-pulI am- 
pIer, the grids of wh:ch are fed in phase-oppo- 
siion by the phase-transformer system  , so that 
ey are alternaçety conductive and non-conduc- 
,tive and play the saine part as the diodes of the 
evice of Fig. 1. They can, however, be followed 
by an amplifier valve wch maes it possible 
appty a higher potentiat Po the ¢ehnelt cylinder 
6f:the athode ray tube. 
at is claimed is: 
1. In a control circuit for cathode ray çubes 
haing a Wehnelt cylinder, in combination, an 
etemenç suppHed with a periodically varying volt- 
age;  a fferentiating set connected to the out- 
put of said e!ement suppied with a period- 
calIy var.ying voltage, said çifferenti.tio 
Fietding a völtage being substantiaIly the differ- 
ential inreIaton fo rime of the voltage supplied 
to:said eleme; a phase transformer connected 
to the output of said OEfferentiating set and eld- 
ing two vottages .being in phase opposition to 
eah other; two electronic tubes smetrically 
arranged and connected to the secondary wind- 
ing of said phase transformer, said tubes being 
fed .by the voItages being in phase opposition to 
ech other, respectively, elded by said phase 
 transformer; a common anode circuit coected 
fo said tubes, said anode-circuit yielding a voit- 
-age of constant direction; a source of polariza- 
ton of the WehneIt cylinder of the cathode ray 
tube; and a .resistance arrang in series be 
tween said source of poIaration and the 
Wehnelt cylinder of the cathode ray tube and 
traversed by the anod current of said  two 
tubes so that the voltage drop across said re- 
s:stance charges the Wehnelt cylinder of the 
cathode ray tube so as fo pass the ïcathode beam 
 e absence of a current in sai common 
anode circuit of said two tubes and to stop the 
same when a cuzrent is fiowing in said common 
anode ci:uit, whereby a mark of xtreme fine- 
ness is .produced on the screen of the cathode 
ray tube. 
2. In a control circuit for cathode ray tubes 
having .a Wehnelt cylinder, in combinatlon, an 
element suppIied with a periodicaIly varng volt- 
age; a derentiating set including a capacity 
and a flrst res:stance connected in ser:es th 
ach other, the impedance of said capacity being 
gher than that of said first res:stance, said 
 differentiating set being connected tothe output 
of said element suppIied with a periodically vary- 
ing vott, .said differentiating .et Fildg a 

voltage being.substantially the differentiat 
taon to .rime of the voltage supptied to -said 
element; :a phase transformer connected to the 
output of said differentiating set and yietding 
5 two voltages being in phase opposition £o each 
-other;-two electronic tubes symmetricatly 
ranged and connected to the-secondary v/inding 
of said phase transformer, said tubes being-.fed 
bythe voltages being in phase opposition.£o,each 
10 other, .respectively, yielded by said ..phase-trans- 
former;  a common anode circuit connected .to 
said tubes, said anode circuit yietding a-voltage 
of constant direction; a source of potarization 
of the V¢ehnelt cylinder of the cathoderay:tube; 
15 and a second resstance arranged in .ser:es 
tween said source of polarization and 
XVehnelt cylinder of the cathode ray 'tube .and 
traversed by the anode current of said .two tubes 
so that the voltage drop across said second 
20 sistance charges .the Wehnelt cylinder of .the 
cathode ray tube so as to pass the cathode beam 
in the absence of a current in said .common 
anode circuit of said two tubes and to .stop-the 
same when a current is flowing in said common 
OE5 anode:circuit, whereby a mark of extreme fine- 
ness is produced on the screen of the cathode 
ray tube. 
-3. In a control circuit for cathode ray tubes 
having a Wehnelt cylinder, in combination«:an.elr 
3O ement supplied with a periodically varying ,volt- 
age;  a differentiating set connected .to,the:output 
of said element supplied with.a periodically vary- 
ing voltage, said differntiating-set yielding 
voltage being substantially the differential in re- 
35 lation to rime of the voltage supplied to said ele- 
ment; an amplifier including at least one tube 
.having a grid connected to the output of said 
differentiating set; a phase transformer con- 
nected to the output of said amplifier, and yield- 
0 ing two voltages being in phase opposition to 
each .other; two .electronic tubes .symmetricalty 
arranged and connected to the secondary 
ing of said phase transformer, said tubes beng 
fed .by the voltages being in phase opposition-:to 
each other, respectively, yielded by said phase 
45 transformer; a common anode circuit connected 
.to said tubes, said anode circuit yielding a-volt« 
age .of constant direction; a source-of polariza« 
.tion of the Wehnelt cylinder of the :cathode ray 
 tube; and a resistance arranged in ser:es be 
5o tween said source of polarization .and-the 
Wehnelt cylinder of the cathode ray .ube 'nd 
.traversed by the anode current of said .trio ubes 
so that the voltage drop across 'said res:stance 
charges the Wehnelt clinder ofthe cathode:ray 
55 .tube so as to pass the cathode .beam in the 
sence/of a current in said common ariette "Cir 
.cuit of .said two tubes and to .stop the same 
when a current is fiowing in said common-anole 
circuit, whereby a mark 'of extreme fineness is 
6O .produced on the screen of the cathode ray .tube. 
4..In a controI .circuit for cathode .ray-tubes 
having a Wehnelt cylinder, in combination, n 
element supplied with a periodicallyvarying volt- 
65 agi; a differentiating set including a capacity 
and a first res:stance connected in ser:es with 
each other, the impedance of said capacity 
ing higher than'that of said flrst resistance,said 
differentiating set being connected to the output 
70 .ofsaid element supplied with-a periodically vary- 
mg voltage, said differentiating set yielding a 
voltage being substantialbj the .differential in 
.relation 'fo rime of the voltage supplied to said 
-eIement; an amplifier including at leastone-ttibe 
75 .hav]ng :a grid :connected to the output «f .ail 
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differentiating set; a phase transformer con- metrical halves, said phase transformer being 
nected fo the output of said amplifier and yield- connected to the output of said amplifier and 
ing two volçages eing in phase opposition fo yielding two voltages being in phase opposition 
each other; two electronic tubes symmetically to each other; two electronic tubes symmetrical- 
arranged and connected fo the secondary wind- 5 ly arranged and connected to the halves of said 
ing of said phase transformer, said tubes being secondary winding of said phase transformer, 

fed by the voltages being in phase opposition to 
each other, respectively, yielded by said phase 
transformer; a common anode circuit connected 
to said tubes, said anode circuit yielding a volt- 
age of constant direction; a source of polariza« 
tion of the Wehnelt cylinder of the cathode 
ray tube; and a second resistance arranged in 
series between said source of polarization and the 
Wehnelt cylinder of the cathode ray tube and 
traversed by the anode current of said two 
tubes so that the voltage drop across said second 
resistance charges the Wehnelt cylinder oï the 
cathode ray tube so as to pass the cathode beam 
in the absence of a current in said common anode 
circuit oï said two tubes and to stop the same 
when a current is flowing in said common anode 
circuit, whereby a mark of extreme fineness is 
produced on the scïeen of the cathode ray tube. 
5. In a control circuit for cathode ray tubes 
having a Wehnelt cylinder, in combination, an 
element supplied with a periodically varying volt- 
age; a differentiating set connected fo the out- 
put oï said element supplied with a periodically 
varying voltage, said differentiating set yield- 30 
ing a voltage being substantially the differential 
in relation to time of the voltage supplied to 
said element; a phase transformer having a sec- 
ondary winding composed oï two symmetrical 
halves, said phase transïormer being connected 35 
fo the output of said differentiating set and yield- 
ing two voltages being in phase opposition to 
each other; two electronic tubes symmetically 
arranged and connected to the halves of said 
secondary winding of said phase transformer, 40 
said tubes being ïed by the voltages being in 
phase opposition to each other, respectively, 
yielded by said phase transformer; a common 
anode circuit connected to said tubes, said anode 
circuit yielding a voltage of constant direction; 45 
a source of polarization of the Wehnelt c:linder 
of the cathode ray tube; and a resistance ar- 
ranged in series between said source of polariza- 
tion and the Wehnelt cylinder of the cathode 
ray tube and traversed by the anode current 50 
of said two tubes so that the voltage drop across 
said resistance charges the Wehnelt cylinder of 
the cathode ra' tube so as fo pass the cathode 
beam in the absence of a current in said common 
anode circuit of said two tubes and fo stop 55 
the same when a current is flowing in said com- 
mon anode circuit, whereby a mark of extreme 
flneness is produced on the screen of the cathode 
ra' tube. 
6. In a control circuit for cathode ray tubes 60 
having a Wehnelt cylinder, in combination, an 
element supplied with a periodically varying 
voltage; a differentiating set including a capacity 
and a first resistance connected in series with 
each other, the impedance of said capacity being 65 
higher than that of said first resistance, said 
differentiating set being connected fo the output 
ofsaid element supplied with a periodically vary- 
ing voltage, said differentiating set yielding a 
v.oltage being substantially the differential in re- 7o 
lation fo rime of the voltage supplied to said 
element; an amplifier including af least one tube 
 having a grid connected to the output of said 

said tubes being fed by the voltages being in 
phase opposition to each other, respectively, 
,ielded by said phase transformer; a common 
lo anode circuit connected fo said tubes, said anode 
circuit ,ielding a voltage of constant direction; 
a source of polarization of the Wehnelt c:linder 
of the cathode ray tube; and a second resistance 
arranged in series between said source of polar- 
15 ization and the Wehnelt cylinder of the cathode 
ra, tube and traversed b' the anode current of 
said two tubes so that the voltage drop across 
said second çesistance charges the Wehnelt 
cylinder of the cathode ra' tube so as fo pass 
2o .the cathode beam in the absence of a current 
in said common anode circuit of said two tubes 
and fo stop the same when a current is fiow- 
ing in said common anode circuit, whereb, a 
mark of extreme fineness is produced on the 
25 screen oï the cathode ray tube. 
7. In a control circuit for cathode ray tubes 
having a Wehnelt cylinder, in combination, an 
element supplied with a periodically varying 
voltage; a differentiating set connected fo the 
output of said element supplied with a periodi- 
cally varyini voltage, said differentiating set 
yielding a voltage being substantially the differ- 
ential in relation fo ttme of the voltage supplied 
il said element; a phase transformer connected 
fo the output oî said diffeçentiating set and 
yielding two voltages being in phase opposition 
to each other; two diodes symmetrically ar- 
ranged and having cathodes connected to the 
ends of the secondary winding of said phase 
transformer, respectively, said diodes being fed 
by the voltages being in phase opposition to each 
other, respectively, 'ielded by said phase trans- 
former; a common anode circuit connected fo 
said diodes, said anode clrcuit ylelding a voltage 
of constant direction; a source of po!arization 
of the Wehnelt cylinder of the ,cathode ray tube; 
and a resistance arranged in series betwen said 
source of polarization and the Wehnelt cylinder 
of the cathode ray tube and traversed by the 
anode current of said two diodes so that the 
voltage drop across said resistance charges the 
Wehnelt cylinder of the cathode ray so as to 
pass the cathode beam in the absence of a cur- 
rent in said common anode circuit of said two 
diodes and to stop the same when a current is 
flowing in said common anode circuit, vhereby 
a mark of extreme fineness is produced on the 
screen of the cathode ray tube. 
8. In a control ,circuit for cathode ray tubes 
having a Wehnelt cylinder, in combination, an 
element supplied with a periodically varying 
voltage; a differentiating set including a capacity 
and a first resistance connected in series with 
each other, the impedance of said capacity being 
higher than that of said flrst resistance, said 
differentiating set being connected to the output 
of said element supplied with a periodically vary- 
ing voltage, said differentiating set yielding a 
voltage being substantially the differential in re- 
lation to rime of the voltage supplied fo said ele- 
ment; an amplifier including af least one tube 
having a grid connected fo the output of said 
differentiating set; a phase transformer having 

differentiating set; a phase transformer having a secondary winding composed of two symmetrl- 
a secondary wind]ng composed of two sym- 75 cal halves, said phase transformer being con- 



neted to. the output of. said amplifier and. yield- 
ing,: tw¢o. voltages, being in phase, opposition, to 
each. other.; txva . diodea symmetrically arranged 
and having cathodes connected to the ends of 
the halves of said secondary winding of said 5 
phase transformer, respectively, said diodes being 
fed by the voltages being in phase opposition fo 
each other, respectively, yielded by said phase 
transformer; a common anode circuit connected 
to said diodes,.said anode circuit yielding a volt- 10 
age of constant direction; a source of polariza- 
tion *, of the Wehnelt cylinder of the cathode ray 
tube; and-a, second resistance am'anged in ser2es 
between said source of polarization and-the 
Wehnelt cylinder of the .cathode ray tube and 15 
traversed by the anode current of said two diodes 
so that the voltage drop across said second re- 
sistance charges the Wehnelt cylinder of the 
cathode ray tube so as to pass the cathode beam 
in the absence of a current in said common anode 20 
ch'cuit of said two diodes and fo stop the same 
when a current is flowing in said common anode 
circuit, whereby a mark of extreme fineness is 
produced on the screen of the cathode ray tube. 
9. In a control circuit for cathode ray tubes 25 
having a Wehnelt cylinder, in .combination, an 
element supplied with a periodically varying volt- 
age; a differentiating set connected to the output 
of soEid element supplied with a periodically vary- 
ing voltage, said dLfferentiating set yielding a 30 
voltage being substantia]ly the differential in re- 
lation to rime of the voltage supplied to said e]e- 
ment; a phase transformer cormected to the out- 
put of said differentiating set and yie]ding two 
voltages being in phase opposition to each other; 35 
two electroAc tubes symmetrically arranged and 
having grids connected to the secondary winding 
of said phase transformer, said tubes being fed 
by the voltages being in phase opposition to each 
other, respectively, yie]ded by said phase trans- 40 
former; a common anode circuit connected to 
said tubes, said anode circuit yielding a voltage 
of co_stant direction; a source of polarization of 
the Wehnelt cy]inder of the cathode ray tube; 
and a resistance arranged in series between said 45 
source of polarization and the Wehne]t cylinder 
of the cathode ray tube and traversed by the 
anode current of said tvo tubes so that the volt- 
age drop across said resistance charges the 
Wehnelt cylinder of the .cathode ray tube so as 50 
fo pass the cathode beam in the absence of a 
current in said common anode circuit of said two 
tubes and to stop the same when a current is 
flowing in said common anode circuit, whereby 
a mark of extreme flneness is produced on the 55 
screen of the cathode ray tube. 
10. In a control circuit for cathode ray tubes 
having a Wehnelt cylinder, in cÇmbination, an 
element supplied with a periodically varying volt- 
age; a-differentiating set including a capacity and 60 
a flrst resistance connected in series with each 
other, the impedance of said capacity being high- 
er than that of said first resistance, said differ- 
oent2ating set being connected to the output of 
said element supplied with a periodically varying 65 
voltage, said differentiating set yielding a voltage 
being substantially the differential in relation fo 
rime of the voltage supplied to said element; an 
amplifier including at least one tube having a 
grid connected fo the output of said differenti- 70 
ating set; a phase transformer having a secondary 
winding composed of two symmetrical halves, 
said phase transformer being connected fo the 
output of said amplifier and yielding two voltages 
being in phase opposition fo each other; two elec- 75 
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tronic tubes symmetrically aranged and having 
grids.connected fo the halves of said:secondary 
winding of said. phase transformer, respectivel, 
said tubes being fed by the voltagesbeing.inphase 
apposition fo each. other, respectivel yielded:by 
said-, phase transformer; a common anode circuit 
cinnected-to said tubes, said-anode circuit.yield- 
ing: a voltage of constant direction; a source of 
polarization of thëV¢ehnelt cylinder of the:cth 
oderay tube; and.a second resistance, arranged 
in'series between said source.of polarization and 
the Wehnelt cylinder of the cathode ray tube 
and traversed, by the anode current« of said two 
tibes so that the voltage dropacross said second 
resistance charges the Wehnelt cylinder of the 
cathode ray tube so as fo pass the cathode beam 
in the absence of a current in said common anode 
circuit of said two tubes and fo stop the saine 
when a current is flowing in said common anode 
circuit, whereby a mark if extreme fineness is 
produced on the screen of the cathode ray tube. 
11. In a control circuit for cathode ray tubes 
having a Wehnelt cylinder, in combination, ,an 
element supplied with a periodically varying volt- 
age; a differentiating set connected fo the output 
of said element supplied with a periodically vary- 
ing voltage, said diierentiating set yielding a 
voltage being substantially the differential in re- 
lation fo rime of the voltage supplied to said oie- 
ment; a phase transformer connected to the out- 
put of said differentiating set and yielding twÇ 
voltages being in phase opposition fo each other; 
two electronic tubes symmetrically arranged and 
connected to the secondary winding of said phase 
transformer, said tubes being fed by the voltages 
being in phase opposition fo each other, respec- 
tively, yielded by said phase transformer; a coin- 
mon anode circuit connected fo said tubes, said 
anode circuit yielding a viltage of constant direct 
tion; a source of polarization of the Wehnelt cyl- 
inder of the cathode ray tu,be; and a resistance 
and a condenser arranged in series between said 
source of polarization and the Wehnelt cylinder 
of the cathode ray tube and traversed by the 
,anode current of said two tubes so that the volt- 
age drop across said resistance charges the 
Wehnelt cylinder of the cathode ray tube so as to 
pass the cathode beam in the bsence of a current 
in said cimmin anode circuit of said two tubes 
and fo stop the same when a current is flowing 
in said common anode circuit, whereby a mark of 
extreme flneness is produced on the screen of 
the cathode ray tube. 
12. In a control circuit for cathode ray tubes 
having a Wehnelt cylinder, in combination, an 
element supplied with a periodically varying volt- 
.age; a differentiating set including a capacity and 
a flrst resistance connected in series with each 
other, the impedance of said capacity being higher 
than that of said flrst resistance, said differentiat- 
ing set being connected fo the output of said ele- 
ment supplied with a periodically varying voltage, 
said differentiating set yielding a voltage being 
substantially the differential in relation fo rime 
of the voltage supplied to said element; an am- 
plifier including ai least one tube having a grid 
connected fo the output of said differentiating 
set; a phase transformer having .a secondary 
winding cimposed of two symmetrical halves, said 
phase transformer being connected fo the output 
of said amplifier and yielding two voltages being 
in phase opposition fo each other; two electronic 
tubes symmetrically arranged ,and connected to 
the halves of said secindary winding of said 
phase transformer, said tubes being fed by the 



2,600,973 

11 
voltages being in phase opposition fo each other, 
respectively, yielded by said phase transformer; a 
common anode circuit connected to said tubes, 
said anode circuit yielding a voltage of constant 
direction; a source of polarization of the Wehnelt 
cylinder of the cathode ray tube; and a second 
resistance and a condenser arranged in series be- 
tween said source of polarization and the Wehnelt 
cylinder of the cathode ray tube and traversed 
by the anode current of said two tubes so that 
the voltage drop across said second resistance 
charges the Wehnelt cylinder of the cathode ray 
tube so as to pass the cathode beam in the b- 
sence of a current in said common anode circuit 
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of said two tubes and to stop the same when a 
current is flowing in said common anode circuit, 
whereby a mark of extreme neness is produced 
on the screen of the cathode ray tube. 
GEORGES N. COMTE. 
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